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Pakistan. At that time it was correctly assessed that the provision of assured and reliable power would spur economic growth. With energy demand growing at 12 percent and supply at 7 percent per annum. Load shedding was rampant with consequential output losses for industry and agriculture. It was estimated that the annual gap of 2000 MW of electricity cost the country approximately $1 billion per year in lost GDP. Electricity was available to only 40 percent of the population and per capita consumption of 404 kWh was only 4 percent of that in the United States and 24 percent of consumption in Malaysia.
Pakistan had to catch up fast and the development of new capacity became the top priority, but the Government of Pakistan (GOP) lacked the funds for infrastructure development. Consequently, the private sector was invited to develop new generating capacity. It was rationalised that the private sector would not only supplement public sector generation, it would also mobilise additional equity and debt resources and improve the efficiency in the energy sector.
The new energy policy was implemented in a period of high political volatility in the early 1990s. The first Benazir Bhutto government (elected in 1988) was dismissed by President Ghulam Ishaq Khan in 1992. She was succeeded by Nawaz Sharif who initiated a number of free market reforms and also signed Pakistan's first IPP contract for the largest power sector project with the Hub Power Company in 1992. Disagreements with the President led to the dismissal of this government also, and an interim government was installed which held fresh elections in which the second Bhutto government was elected in November 1993. During its tenure, the Bhutto government signed a number of IPP contracts under the 1994 Power Policy and in June 1996, Pakistan's first private sector power plant, the Hub Power Company (Hubco) came into operation. In February, 1997, the Muslim League government of Nawaz Sharif won the elections by a landslide and in 1998 the government started its investigations into IPP contracts signed under the previous government. As of the writing of this paper, the IPP crisis continues unabated with serious repercussions for international investor confidence. To-date almost $4.8 billion of private investment in the power sector has taken place with IPPs accounting for almost 17 percent of the country's total electricity generation.
PROJECT RISKS
When the Government of Pakistan started its initial search for investors as early as 1985, it became quite apparent that there was no appetite for Pakistan risk in the international banking market.
Project sponsors were facing a number of risks which the sponsor was not willing to take without a risk premium. The IPP investments were only undertaken once the risks were insured, transferred or guaranteed. Most costs were controlled 37:4, 813 through contractor incentives and penalties, and guarantees or warranties.
The risks faced by IPPs are: 
THE IPP ELECTRICITY TARIFF
The tariff charged to WAPDA by IPPs is not a number, rather it is computed from a formula. The formula includes in it the components of the Fixed and Variable Costs.
The total tariff is the sum of the Capacity Purchase Price (CPP) which is the fixed component and the Energy Purchase Price (EPP) which is the variable cost.
The CPP 4 comprises:
(i) Project Debt payments (inclusive of interest and principal).
(ii) Return on Equity which was agreed at 18 percent IRR over the project life. The tariff paid by WAPDA also depends on the total hours purchased or the installed capacity utilised. While total CPP payments remain constant (in rupee terms) with a larger purchase of hours, the per kilowatt CPP cost to WAPDA falls. This is so because the fixed costs are now spread over more units of purchased power. In fact, WAPDA has not been buying enough power to reduce its average costs. In 1998, WAPDA utilised only 55 percent of the available plant capacity of Hubco, 42 percent from Kohinoor Electric and 45 percent from Kot Addu Power Company (KAPCO). 3 If the company does not install and/or deliver the guaranteed capacity, the company is liable to pay "Liquidated Damages" to WAPDA. 4 The term "Capacity Purchase Price" conveys a misleading impression that the said charge is only for capacity usage by WAPDA. In fact the CPP comprises all of the listed costs under this category. 5 The FERI coverage in the CPP is available only to Hubco and not other IPPs because such policy was discontinued by the SBP. The FERI is charged by Hubco to WAPDA each 6 months in January and July which significantly affects the tariff for these months. Hubco pays the FERI payments received from WAPDA to the SBP who has provided this coverage. Other IPPs foreign exchange risk is self insured by WAPDA. Due to constant devaluation WAPDA's self insurance is much more expensive than the FERI rate of Hubco. Thus, compared to Hubco, WAPDA pays more to other IPPs for their uncovered foreign exchange positions. 6 Source: Pakistan Energy Yearbook (1998).
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The actual tariffs charged by all IPPs, other than Hubco, are governed by the 1994 Power Policy. The policy stipulates a bulk power tariff of 6.5 US Cents per kWh. The tariff paid by WAPDA to Hubco is based on the Reference Tariff (RT). How was the RT arrived at? When the project was set up the project sponsors were offered an 18 percent rate of return (IRR) over the project life.
7 This return was considered "fair" and "correct" economic return. To achieve this return and also to cover all project costs a revenue stream was calculated. This revenue stream or profile of the RT (for each year of the project life) was agreed between WAPDA and IPPs at the time that the Power Purchase Agreements were signed.
The RT profile was calculated on the following assumptions:
(i) WAPDA would be the sole purchaser of electricity from IPPs 8 and it would purchase atleast 60 percent load of the installed capacity.
(ii) An 18 percent Real Rate of Return (IRR) in US Dollars would be earned by the project investors. (iii) Fuel Price was deemed to be a pass through item. The RT profile was calculated using the fuel price of 1994. However, being a pass through item, actual tariffs are allowed to be adjusted for the prevailing fuel prices. (iv) The SBP was to make available the foreign exchange for the project. The RT profile for the life of the project was calculated by using the exchange rate for 1993. (v) The Project Cost was fixed as of the signing of the PPA.
The RT is a base tariff profile. It is not the actual tariff that is paid by WAPDA to IPPs. The actual tariff accounts for actual inflation, exchange rates, fuel prices and interest rates as well as actual Additional Costs. Since these economic variables have been rising between 1994-99, the actual tariffs for the same period are higher than the computed reference Tariffs. The reported Current Tariff number is also an average number. It is the average of the actual tariffs billed till 1999 and the expected tariffs till the 12th year of the 2-12 year period. The component wise breakdown of the tariff increase is: Table 1 shows that between 1994 and 1998, 95 percent of the tariff increase of Hubco, has been due to factors which can be related to the Government of Pakistan. The Government of Pakistan's role can be seen from the fact that 48 percent of the tariff increase has been due to escalation in fuel prices, 31 percent due to rupee devaluation, 10 percent due to inflation and 6 percent due to increase in costs which are attributable to Government of Pakistan levies. All of these factors are completely outside the control of IPPs as well as WAPDA, therefore, neither IPPs nor the state utility, WAPDA, can be blamed for tariff escalation due to these factors.
CAUSES OF RISING ELECTRICITY TARIFFS

COST OF PRODUCTION OF IPPs, VS. WAPDA AND KESC
The above section has enumerated the reasons for tariff increase between the period spanning 1994-99. It has still not answered the central question: Do IPPs produce expensive electricity? The answer is based on the microeconomics of a power plant which translates itself into marginal and average costs of production per kilowatt of electricity. Additional Costs are specific and agreed expenses which were met by the project Company at the time of construction. These costs are gradually recovered through the tariff over the life of the project.
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Data source is "Energy Data on Thermal Power Stations" from Pakistan Energy Yearbook, 1998. Sceptics can always criticise the use of the government statistics, but this is the best data set available todate. Whatever, the shortcomings of this data, atleast it would not be biased towards IPPs and the author cannot be accused of using a data set which suits him.
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The average cost of production of an electric utility includes fuel costs, depreciation charges, interest costs on debt, maintenance costs, administrative costs etc. Unfortunately, the Pakistan Energy Yearbook only reports the overall average cost of production for WAPDA but not for IPPs. Hence, a comparative analysis is not possible. But fuel costs are reported for IPPs as well as WAPDA and KESC. Thus, I am constrained to restrict my analysis to comparative fuel costs only. This is, however, substantial, as 95 percent of the variable costs (EPP) of generating a unit of electricity are fuel costs, and variable costs are approximately 40 percent of the total costs.
Even when we compare fuel costs we have to be careful to compare IPPs oil fired plants with WAPDA's oil fired plants only. But this is not directly possible as almost all of WAPDA's plants are multifuel i.e. they run on oil, gas, diesel etc. Diesel is more expensive than oil and gas is the cheapest of the three fuels. Due to the usage of gas, the average fuel cost for WAPDA's plants should be much lower than IPPs oil fired plants. However, inspite of this fuel cost advantage, WAPDA's and KESC's fuel costs are on average greater than IPPs. The evidence in the following Table 2 makes a point, it debunks the common misperception that IPPs produce expensive electricity. The Table also shows that each and every IPP is cheaper than WAPDA and KESC, WAPDA's Guddu plant is cheaper than IPPs but this is only to be expected as it generates electricity largely from the cheaper gas. Hubco's costs are 11 percent cheaper than WAPDA's most modern Muzzafargarh plant. 15 percent cheaper than Jamshoro plant.
14 23 percent cheaper than Multan plant and 30 percent cheaper than the Faisalabad plant. While the above analysis is instructive, it suffers from one shortcoming i.e. it compares WAPDA's average multi-fuel cost with IPPs single-fuel cost of furnace oil. The above table shows that WAPDA does not separately report the cost of the various fuels used on its power plants. Instead, WAPDA lumps together the costs of the various fuels and reports one number, i.e., the average cost of all the fuels. This lumped average per unit cost is not comparable to IPPs' single fuel, furnace oil costs. A comparative analysis is still possible if we calculate WAPDA's cost of production from furnace oil only which is possible once we separate the per kWh cost of oil from the per kWh cost of gas (and/or diesel) contained in the lumped average fuel cost for WAPDA's plants.
Not all of WAPDA's power plants are considered for fuel cost comparison with IPPs' (Hubco) power plants. Only larger power plants are considered to match Hubco's 1292 MW installed capacity. The WAPDA power plants used for comparative analysis are located at Muzzafargarh (1350 MW), Guddu (640 MW) and Jamshoro (850 MW). All of these power stations a re multi-fuel.
It was assumed that the cost of gas used at Muzzafargarh Plant is the same as the cost of gas at WAPDA's Guddu Plant 2, which runs only on gas and whose gas costs are 0.97/kWh of generated electricity. Similarly, it was assumed that the cost of diesel contained in the average fuel cost of Muzzafargarh plant would be the same as the cost of diesel of WAPDA's Pasni plant which runs only on diesel. The cost of diesel at Pasni plant is reported at Rs 2.6/kWh of generated electricity. All other numbers, i.e. generated capacity in kWh, and fuel costs in Rs/GWh are published.
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Therefore, it is a matter of simple arithmetic to calculate the cost of furnace oil for the Muzafargarh plant which is Rs 1.63.
A shortcoming of the calculations needs mention. The individual fuel costs of oil and gas do not add up to the average fuel cost. This is because of the reason mentioned above, that the breakdown costs of various fuels used at WAPDA's individual plants was not available and substituted prices from other WAPDA plants were only an approximation. A better methodology to infer individual fuel costs at WAPDA's plants is to calculate the fuel cost in terms of input-out ratio of energy.
14 The 15 percent cost advantage to Hubco accrues inspite of the fact that WAPDA's Jamshoro plant generates almost 60 percent of its total generation from gas.
See the "Energy Data of Thermal Power Stations" ( Table 4 ). The conclusion derived in Table 1 , that , WAPDA's costs of production with furnace oil for each plant are far greater than IPP fuel costs is strengthened in Table 4 . Hubco's furnace oil costs per kWh of electricity are cheaper than all of WAPDA's plants. Pakistan Energy Yearbook, 1998. 37:4, 820
Savings by IPPs
Having established that Hubco generates cheaper power than WAPDA, we now calculate how much the country could have saved had Hubco produced the same mega watts of electricity being currently generated at WAPDA's plants.
The following simple arithmetic exercise was carried out.
(i) We first took the capacity of a WAPDA plant (in kilo watt hours) and multiplied it with the WAPDA fuel cost of oil in Rs per kWh. This gave us the total expenditure that WAPDA would incur were it to produce the total capacity of its multi-fuel power plants by only using oil. (ii) We again took the capacity of a WAPDA plant but multiplied it with the cost of Hubco's fuel oil cost. This gave us the total fuel oil expenditure that Hubco would incur were it to produce equivalent power as being currently generated by WAPDA.
Note that while a tonne of oil costs the same to Hubco and WAPDA, the more efficient of the two utility companies would use lesser fuel and consequently its cost of producing one unit of electricity from oil (alone) would be cheaper.
The total expenditure on electricity by Hubco and WAPDA and the savings achieved by Hubco are presented below alongwith all calculations. (See Table 5 ) Source: All data is from Table 5 .11 "Energy Data of Thermal Power Stations (1997-98) ". * WAPDA's derived per kWh fuel oil costs. ** Hubco's published per kWh fuel oil costs.
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The unambiguous conclusion of this exercise is that because Hubco's per unit cost of production is cheaper, therefore, if Hubco had produced the same electricity instead of WAPDA, the total combined savings would have been $4.65 billion for the year 1997-98.
CONCLUSION
The paper uses cost data of IPPs and WAPDA/KESC to inquire whether IPPs produce expensive electricity. The findings are:
(i) IPPs produce cheaper electricity than both WAPDA and KESC.
(ii) The country would have saved atleast $4.65 billion had the same power been produced by IPPs (Hubco).
The Findings should not be surprising as IPPs are more efficient than the state utility WAPDA. The evidence puts a great dent in the logic of the IPP bashers who allege that IPPs produce expensive power because their project costs were high due to kickbacks to the Government of Pakistan. While public debate may still continue on whether IPPs indulged in kickbacks and corruption, there is no empirical evidence to show that IPPs produce expensive electricity.
